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cxeMma.

OcHoBo#i ¢yHKIIMOHaTBHOTO HamosHeHus: pacyeTHoro koaa (PK) KOPCAP smusiercs
OOK pacyera KOHTYPHOW TEIUIOTUAPABIUKUA PEAKTOPHBIX YCTAHOBOK M JAPYTUX
TEIJIOOHEPTETUUECKUX CHCTEM C BOJSIHBIM TEIJIOHOCUTEIEM, K KOTOPOMY MPEIbSBIISIOTCS
JIBa TJIAaBHBIX TPeOOBaHMUS:

— ofecrnieyeHHe BBICOKOTO YpPOBHS MaTEMaTHYECKOrO ONUCaHUs (U3HYECKUX
IIPOLIECCOB B LIUPKYJIALIMOHHBIX KOHTYpax M CHATHE M3JIMILHEr0 KOHCEpBaTH3Ma
OpU PpPacyeTHOM aHaJM3€ HECTAl[MOHAPHOW TEIUIOTHAPABIMKH PEAKTOPHBIX
YCTaHOBOK;

— pcaiusanus BO3MOXXHOCTH pac4dcTa BHYTPHUKOHTYPHBIX IMpouecccoB
TCIUIOTUAPABIIMICCKUX CUCTEM C HpOI/I3BOJ'H>HOI71 TOIIOJIOTHE.

OtnenbHoe o0opynoBaHHE M (PU3MYECKHE IPOLEeCCHl (HampuMep, 0aku, KOMIIEHCATOp
JaBJIEHUs, HacOCHI | T.1.) paccunThiBatoTcss B PK KOPCAP B cienmanu3npoBaHHBIX MOIYJISAX
0 SBHOM CXeM€ U ONpEJeNslOT TpaHWYHble YCJIOBUS Ul OJIOKa KOHTYpHOMU
TETUTOTUIPABIIUKH.

MonenupoBanue TUHAMUKU JBYX(a3HOTO MOTOKAa B TEIUIOIMIIPABIMYECKUX KOHTYpax
ocymiectisiercs B PK KOPCAP B ogHOMEpHOM [BYX)KMIKOCTHOM (HEPAaBHOBECHOM U
HETOMOTE€HHOM) MPUOIMKEHUN C paBHBIM naBieHueM (a3. Kaxmas dasza xapakrtepuszyercs
napaMeTpamH, YCpPEAHEHHBIMH II0 CEUYEHUI0 KaHAJIOB, U OIMCBHIBAETCA YpaBHEHUSIMHU
COXpaHEHHS MacChl, PHEPrUM M KOJM4YecTBa ABIMKEHHUA. lIpomecchl, KOTOpblE SBISIIOTCS
CJIEZICTBUEM IIONEPEUHBIX TIPAJAUEHTOB, T.€. TEIUIOBBIE M MEXaHUYEeCKHe Mex(paszHble
B3aMMOJICHCTBYS, a TAaK)Ke TEIUIOBbIE M MEXaHWYECKHE B3aHUMOJCHCTBUS (a3 cO CTEHKaMU
KaHaJIOB, YYUTHIBAIOTCS B BUJIE WIECHOB YPaBHEHUI C TEPMOJIMHAMUYECKMMU MOTEHIIUAIAMH C
MCIIOJIb30BaHUEM IMIIMPUUYECKUX COOTHOILIEHUH 1711 KOO PUIIMEHTOB NEpEeHoca.

B PK KOPCAP ocymiecTBieH HOBBIM MOAXOA K MAaTeMAaTHUYECKOMY MOJIETUPOBAHHUIO
JUCTIEPCHO-KONBIIEBOTO pEeXHMa TEYCHHs NBYX(a3HOTO MOTOKA, MO3BOJIAIOIIMNA B paMKax
JIBYX>KHIKOCTHOU Mojaenu Au¢depeHInpoBaTh BIMSIHUE TUICHKH KUIKOCTH M B3BEIICHHBIX B
ra30BOM SIPE Kaleslb HAa XapaKTepUCTUKU OTOoKa. [Ipu 3TOoM npeanonaraercs, 4ro:

— Kallllid IIEPEHOCATCA CO CKOPOCTBIO rasa,
— TEMIICPATYPHhI ) KUAKOCTU B BUJC KAIICJIb U INICHKHW OJJUHAKOBBIC,

— IOTOK HaAXOOHUTCA B COCTOAHHUN JTUHAMUYCCKOT'O PAaBHOBCCHA,
*
— o0BeMHas J0JI1  KalleJib B AApE IIOTOKa E OIIpCACIIACTCA W3 OMIIMPHUUYCCKUX
KOppCJ’IfIL[I/Iﬁ 110 JIOKAJIbHBIM TCIJIOTHAPABINYCCKUM IMapaMETpaM TCIIJIOHOCUTCIIA.

IIpn nucnepcHO-KOJIBLEBOM PEKUME TEUEHUS KOHBEKTUBHBIE UJIEHBI B YPaBHEHUSX
COXpaHEHMs KMIKOM (a3bl pa3OMBAIOTCS HA JIBE COCTABIAIOLIME, KOTOPBIE OTPaXKaroT
MEPEeHOC MAacChl M SHEPTUM KUAKON (a3bl BIOJb KaHANA IUIEHKOM M KaIUISIMM, @ YpaBHEHHUS
COXpaHEHUs KOJIMYECTBA JIBUKEHHS 3alMCHIBAIOTCSA OTIEJIBHO JUIsl a30-KalelbHOro fapa U
KHUIKON TieHKH. CKOpOCTh KUAKOW (a3bl B 3TOM ciyyae OyJeT NpeAcTaBiIsTh COOOH B



CHUCTEME yPABHEHUN CKOPOCTb KUIKOHM IUIEHKH, @ CKOPOCTb I'a3a — CKOPOCTh ra3o-
KameJbHOIO0 #7Ipa, 4YTO TMO3BOJISIET B KAa4YECTBE 3aMBIKAIOUIMX COOTHOLIEHHUW IO TPEHUIO
IUIGHKN JKUJIKOCTH O CTEHKH KaHaJOB M MeX(}a3HOMY TPEHHIO Ta30-KameiabHOTO sijapa U
IJIEHKU UCTIOIb30BATh TPAAUIMOHHBIE KOPPEIALMH TPEX>KUIKOCTHBIX MOJIEIIEH.
*®
B npyrux pexumax TedeHMs TemsoHocuTens mnpuHumaercs E =0 wu cucrema
YpaBHEHUN COXPAaHEHHUsI IPUHUMAET KIACCUYECKUI BUJ AJI IBYX)KMJIKOCTHOW MOJIEIIH.

[Ipy momydyeHuM HAMCKPETHBIX aHanoroB ypaBHeHuid coxpanenuss B PK KOPCAP
pean30BaHbl CIEeAYyIOmUe 0a30BbIC TPUHIIUITBL:

1. Pa3HOCTHBIC ypaBHEHHS COXPAaHEHHUsS MacChl U dHEpPrud (a3 COCTABISAIOTCS OATAHCHBIM
METOJIOM B KOHCEpPBaTUBHOU (hopme.

2. Ilo xoopauHaTe HCHONB3YETCS CMeIlleHHas (IIaxMmaTHas) CEeTKa, KOrJa CKaJspHbIe
NEPEeMEHHBIC TIOTOKa (JaBJICHWE, DHTAIBINUU W 0OBeMHBIC oM (Da3) ompenenstoTcs
OTHOCHUTEJILHO IIEHTPOB PACUYETHBHIX SU€eK, a BEKTOPHBIC MepeMeHHbIe (CKOpOocTH ¢a3)
pPaCCUUTHIBAIOTCSA HA TPAHUIAX PACUCTHBIX SUYCEK.

3. AnmpoxkcuManusi ~KOHBEKTHBHBIX UJCHOB IIepeHOca MacChl W JHepruum a3
OCYILECTBIIAETCA 110 CXEME IIPOTUB ITOTOKA.

4. BriOpana monyHesiBHAs YUCJICHHAs CXEMa, TO €CTh anmpoOKCUMAIIUs MO HEesIBHOM cxeme
NPUMEHEHA JIMING JUIS YWICHOB YPaBHEHH, KOTOpPBbIE HEOOXOIUMBI ISl OOeCTieueHUs
YCTOMYMBOCTH YHUCJCHHOTO peIIeHMs], MmoiaydeHus "msrkoro" ycioBusi Kypanrta (He
COJIEpIKalIero CKOPOCTH 3BYKa B JBYX(a3HOU cpele), a TakKe Ui YWICHOB yPaBHCHUN,
OTMHCHIBAIOUINX (PU3UYECKHE MPOLECCHl, XapaKTePU3YIOUIHEeCs] MaJbIMH TOCTOSHHBIMU
BpemeHn. OcoOenHocThio umcneHHOW cxeMbl PK  KOPCAP sBusiercs HesBHas
anmpoKCHMallUsl WICHOB, MOJCIHPYIOMIMX Mex(a3Hblil TemIooOMeH Kak 1o
temneparypaomy Hamopy (T¢ - Tg), Tak ¥ mo mwiomand Mexda3sHOW MOBEPXHOCTH,
MPOTMOPIIMOHAIBHON O00BEMHOMY MAPOCOJAEPKAHUIO, JUISI PEKUMOB KOHJIEHCALIUU Tapa
My3bIPEKOBOI CTPYKTYPHI B HEZIOTPETOI BOJIE.

5. C OCJIbIO  HMCKIIIOYCHHA I/ITepaHI/Iﬁ Impu  4YUCIICHHOM  pPCIICHUU  IIPOU3BOIHUTCA
JIMHCapuUu3anus HCABHBIX YJICHOB.

JlucOamaHcel Macchl M SHEprud (a3 BCIEACTBUE JIMHEAPU3AIMH HECTAIlMOHAPHBIX
YJICHOB BBIYUCIIAIOTCS HAa KaX/I0M BPEMEHHOM CJI0€ I10 SIBHOM CXEM€ B BUJE JONOJHUTEIbHBIX
MCTOYHHUKOB (C y4€TOM U3MEHEHHUS 111ara 1o BpEMEHH).

OCOOEHHOCTh TIOMYHESBHOM YHUCICHHOH CXEMBI 3aKJIIOYaeTCs B TOM, YTO DPELICHHE
CHUCTEMbl KOHEYHO-PA3HOCTHBIX YPAaBHEHHUM CBOIUTCS K 3ajade ONpe/eeHus Mo 1aBICHUs
Ha HOBOM BPEMEHHOM ciloe. B ciyuae pacuera oJHOrO KaHaja MoJje JaBJI€HUs HaXOAUTCS U3
pELICHHs] CUCTEMbI JIMHEMHBIX alreOpandeckux ypaBHEHUH C TpeXIMaroHalIbHOM MaTpulei,
KOoTOpas 3(pPeKTUBHO pemaeTcs METOIOM NpOoroHkH. Ilpu pacueTe pa3BeTBICHHOTO KOHTYpa
MaTpula Ko3QQHUIUEHTOB B YpaBHEHHUSAX, ONUCBHIBAIOLINX IOJ€ AABICHMS, IEepecTaeT ObITh
TpeXUaroHaJbHOM, HO UMEET Pa3peKEHHYIO CTPYKTYpY.

B sToMm ciyuae cuctemMa TMHEMHBIX YPaBHEHUM OTHOCUTENIBHO MOJIs IaBIEHUS, MaTpHULa
KOA((UIIMEHTOB KOTOPHIX UMEET Pa3pekKeHHYIO CTPYKTYPY, MOKET ObITh pelieHa OJHUM W3
U3BECTHBIX KJIACCHUYECKUX METON0B. VIMEHHO Takoil MOAXOJ pealu30BaH B H3BECTHBIX
TeIIoTuaApaBIndYeckux komax ymayumeHHor oneHku (TRAC, RELAPS u gap). Omnako
npumenntenbHo k PK KOPCAP paspabortan HOBBINA, Oonee 3(hGEKTUBHBIN IS pELICHUS
3aJa4 KOHTYPHOM TEIUIOTUIPABIMKH, O€3bITepAIllMIOHHBIM METOJ pacueTa IOoJid JaBJICHHS B
pa3BETBICHHOM KOHTYpE IPOU3BOJIBHOM TOIMOJIOTUH, OCHOBAaHHBIN HA METOJE MPOTrOHKHU.

MeTOI[ BKJIIOUAaeT B ce0s TpU OTarla. Ha NEpBOM DJSTare A KaXxAO0ro KaHalla
TCHHOFHHP&BHH‘I@CKOﬁ CHUCTCMbI, UCIIOJIB3Yys PCKYPCHTHBIC COOTHOIICHUA MCTOAA ITPOTOHKH,
OIIpCACIIAOTCA KOB(I)(bI/IL[I/IeHTBI JIMHEMHBIX 3aBHCUMOCTEH IIaBJIeHI/Iﬁ nepBoﬁ n nocne,uHeﬁ



PACUYCTHBIX SAYCCK KaXA0r0 M3 KaHaJIOB OT HaBJIeHI/Iﬁ Ha €ro KOHIax (B TOYKax
BCTBJICHUA UJIM B I'PAHUYHBIX ﬂqeﬁKax).

Ha BTOpoM 3Tane ocyiiecTBiIsieTcsl pacyeT AaBJICHUN B TOUYKaX BETBJICHHS KOHTypa. JTO
OKa3bIBACTCSI BO3MOXKHBIM Onarofiapsi mnpeoOpa3oBaHUIO HMCXOJHOW TMOJHOH CHCTEMBI
YpaBHEHHH B CHUCTEMYy JIMHEHHBIX YpaBHEHUH Oosiee HU3KOro MOpsAaKa Ui JaBJICHUH B
TOYKAaX BETBJIEHMS, MOJCTABJIsA JIMHEHHbIE 3aBUCHMOCTH, IOJyYEHHbIE HAa IEPBOM 3Talle B
YpaBHEHMsI, CBS3bIBAIOILME JABJICHUS B TOYKAX BETBJICHHMS KOHTYypa C JaBJICHUSMH B
pacyeTHBIX SYEMKAaX KaHAJIOB, COCEIHUX C PACUETHOM SYEUKOH, NPEICTaBIAIOIICH y3ell
BETBJICHUS.

Ha TPETbEM JTall€ II0 HM3BCCTHBIM JAaBJICHUAM B TOYKaX BCTBJICHUA O6paTHOﬁ
HpOFOHKOﬁ PACCUUTBIBACTCA ITOJIC AABJICHUSA B KaHAJIaX.

BayxHO OTMETHUTD, YTO NPEIIOKEHHBIA METOJ], KaK MOKa3aHO B JIOKJa/e, IPEBOCXOIUT
KJIACCUYECKHE METOJbl PEIICHUS IOJHON CUCTEMBI YPABHEHMHM OTHOCHUTEIBHO JABICHUU B
pacueTHBIX sUEHKaX Ppa3BETBICHHOTO KOHTypa LUPKYJIAUuU Oojiee YeM Ha MOPAIOK IO
ObicTpozeiicTBuI0. Kpome Toro, 3TOT METO.1 O3BOJISIET IPOrPAMMHO 00€CIEUNTh MOAYJIbHYIO
CTPYKTYpY OJIOKa KOHTYPHOH TEIUIOTHIPABIMKN U 0€3 OCOOBIX YCHIIMH pacrapauieInBaTh
BBIUHCJICHMS B CIIy4ae UCIOJIb30BaHUS MHOTOIIPOLIECCOPHBIX KOMITBIOTEPOB.



